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An m-to-n multicast concentrator for routing input signals, each of the input 
signals being 0-bound, 1-bound, bicast, or idle, the concentrator comprising 
m input ports to receive the input signals, 

m output ports partitioned into two groups wherein m- n of the m output 
ports are grouped as a 0-output group and the remaining n output ports are grouped as a 
l'Output group, and 

means, responsive to the input signals, for routing the maximum possible 
total number of O-hound and bicast ones of the input signals to the 0-output group and the 
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maximum possible total number of 1-bound and bicast ones of the input signals to the 1- 
output group. 

5. The multicast concentrator as recited in claim 4 wherein the total number of the 
input signals is m, among which the number of G-bound signals is Xo, the number of 1 - 
bound signals is x h the number of bicast signals is x b > and the number of idle signals k 
rn~X(rx 3 ~Xb, the maximum possible total number of 0-bound and bicast ones of the input 
signals routed to the 0-output group of the concentrator is min{ m~n, x 0 *Xh}, and the 
maximum possible total number of 1-bound and bicast ones of the input signals muted to 
the 1 -output group of the concentrator is minfn, x^xtJ, 

6, The multicast concentrator as recited in claim 4 wherein the 0-botmd input 
signals are classified into ro priority classes, ro>U and the 1-bound input signals are 
classified inton priority classes, r 5 >l t and the means for routing includes means for 
routing the maximum possible total number of 0-bound and bicast ones of the input 
signals according to the priority classes of the 0-bound input signals to the 0-ouiput group 
and the maximum possible total number of 1-bound and bicast ones of the input signals 
according to the priority classes of the inbound input signals to the 1 output group. 
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7, The multicast concentrator as recited in claim 6 wherein the means for routing 
generates any one of the following three conditions: (a) for any given priority class 
among the r$ priority classes of the 0-hound input signals excluding the highest one of the 
ro priority classes, the maximum possible total number of 0-bouod input signals routed to 

(he 0-output group of the concentrator is min{ro~n, x$} where xo is the number of 0 
bound signals having the priority class strictly higher than the said given priority class 
among the r 0 priority classes, or (b) for any given priority class among the rj priority 
classes of the 1 -bound input signals excluding the highest one of the rj priority classes, 
the maximum possible total number of 1-bound input signals routed to the 1 -output group 
of the concentrator is mm{n,Xi J wherexj is the number of 1-bound signals having the 
priority class strictly higher than the said given priority class among the n priority 
classes, or (c) the maximum possible total number of 0-bound and bicast ones of the input 
signals routed to the 0-output group of the concentrator is min{ m-n, x 0 * x b }„ and the 
maximum possible total number of 1-bound and bicast ones of the input signals routed to 
the I -output group of the concentrator is min{n, x t +x b } > where x 0t x u and x* are the total 
numbers of G-bound signals, 1-bound signals* and bicast signals, respectively, 
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8. The multicast concentrator as recited in claim 6 wherein the means for routing 
includes 

means for configuring each of the bicast cells, in response to the two input 
signals arriving at said each of the bicast cells wherein the two input signals are in a 
specified combination such that one of the input signals is a bicast signal and the other is 
an idle signal, to produce a copy of the bicast signal at each of the two output ports of 
said each of the bicast cells, 

means; tor modifying the routing tag of the copy of the bicast signal 
produced at the ootput-G of said each of the bicast cells such that the routing tag indicates 
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that the copy is a O-bound signal having the lowest priority class among th& r<> priority 
classes of the 0-bound signals, and 

means for modifying the routing tag of the copy of the bicast signal 
produced at the output- 1 of said each of the bicast cells such that the routing tag indicates 
that the copy is a 1 -bound signal having the lowest priority class among the r 6 priority 
classes of the 1-bound signals, 

wherein the means for configuring each of the bicast ceils, in response to 
the two input signals arriving at the said each of the bicast cells wherein the combination 
of the two signals is other than the specified combination, includes means for sorting the 
two input signals with respect to the partial order '"0-bound with the highest priority* -< 
Abound with the second highest priority* *0~bound with the lowest priority* -< 

'idle' < *1 -bound with the lowest priority* -< '1 -bound with the second lowest priority' 
* J -bound with the highest priority' and t)-bound with the highest priority* -< 'G- 
bound with the second highest priority * -<...-< 'G-bound with the lowest priority* -< 
'bicast* < * 1 -bound with the lowest priority' < * I -bound with the second lowest priority* 
< < ( l-bound with the highest priority***. 
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A method for implementing an nrHo-n multicast concentrator with reference to 
the network topology of an m-ro-n concentrator, the m~to~n concentrator having m~n 
output ports; grouped as a 0-output group and n output ports grouped as a i -output group 
and constructed from a multi-stage interconnection network of sorting cells, the method 
comprising 

constructing a mufti-stage interconnection network of nodes having the 
same network topology as the multi-stage interconnection network of the m~to~n 
concentrator, and 

filling each of the nodes of the constructed network with a bicast cell. 



A method for self-routing input packets in an nHo-n multicast concentrator, 
the multicast concentrator having m input potts to receive the input signals, m output 
pom partitioned into two groups wherein m-n of the m output ports are grouped as an G~ 
output group and the remaining n output pom are grouped as a 1 -output group, and a 
multi-stage interconnection network of bicast celts, each of the input packets being 0- 
bound, 1-bounti, bicast, or idle determined by a routing tag in a packet header, the 
method comprising 

configuring each of the bicast cells, in response to the two input packets 
arriving at said each of the bicast cells wherein the two packets are in a specified 
combination such that one of the input packets is a bicast packet and the other is an idle 
packet, to produce a copy of the bicast packet at each of the two output pom of said each 
of the bicast cells, 
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modifying the routing tag of the copy of the bicast packet produced at the 
output-0 of said each of the bicast cells such that the routing tag indicates that the copy is 
a 0-bound packet, and modifying the routing tag of the copy of the bicast packet 
produced at the output- 1 of said each of the bicast cells such that the routing tag indicates 
that the copy Is a 1 -bound packet, and 

configuring each of the bicast celts, in response to the two input packets 
arriving at the said each of the bicast cells wherein the combination of the two packets is 

other than the specified combination, to sort the two input packets with respect to the 
partial order Abound 1 < 'idle 1 -< 4 i~bound s and 'O-bound' << 'bicast* < f l -bound**, 

i 1. The method as recited in claim 10 wherein the 0-bound input packets are 
classified into ro priority classes, r$>I > and the 1 -bound input packets are classified into r\ 
priority classes, t\>i y and wherein the modifying the routing tag includes modifying the 
routing tag of the copy of the bicast packet produced at the output-0 of said each of the 
bicast cells such that the routing tag indicates that the copy is a 0-bound packet having 
the lowest priority class among the r<> priority classes of the 0-bound packets, and 
modifying the routing tag of the copy of the bicast packet produced at the output* i of said 
each of the bicast cells such that the routing tag indicates that the copy is a JUbound 
packet having the lowest priority class among the r* priority classes of the 3 -bound 
packets, and 
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wherein ihe configuring each of the bicast cells includes configuring each 
of the bicasst cells, in response to the two input packets arriving at ihe said each of the 
bic&st cells wherein the combination of the two packets is other than said specified 
combination, to sort the two input packets with respect to the partial order "Abound with 
the highest priority' Abound with the second highest priority' *G-bound with 
the lowest priority* < idle* -< 4 1 -bound with the lowest priority* *1 -bound with the 
second lowest priority' 1-bound with the highest priority* and Abound with the 
highest priority' -< Abound with the second highest priority* 'O-bound with the 
lowest priority' < 'btceist* -< *}-bound with the lowest priority' *< M-bound with the 
second lowest priority' < ^ 1 -bo und with the highest priority*".", _ 



